E@u VS

Report Number: F690501/RF-RTL010669 Page: 1 of 41

TEST REPORT

of

FCC Part 15 Subpart C §15.209
FCC ID : TQ8-IBU-4E01

Equipment Under Test : SMART KEY ECU

Model Name : IBU-4E01

Applicant : Hyundai Mobis Co.,Ltd.
Manufacturer : AUTONICS Co., Ltd.
Date of Receipt : 2016.11.30

Date of Test(s) : 2016.12.12 ~ 2016.12.22
Date of Issue : 2016.12.23

In the configuration tested, the EUT complied with the standards specified above.

Tested By: Date: 2016.12.23
Brant Jang
Lech"'ca_' Date: 2016.12.23
anager:
Hyunchae You
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1. General Information

1.1. Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)
- Wireless Div. 2FL, 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
All SGS services are rendered in accordance with the applicable SGS conditions of service available on
request and accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.
Phone No. :  +82 316880901

FAX ©  +8231688 0921

1.2. Details of Applicant

Applicant : Hyundai Mobis Co., Ltd.

Address . 203, Teheran-ro, Gangnam-gu, Seoul, 06141, Repubic of Korea
Contact Person  : Choi, Seung-Hoon

Phone No. : +82 31260 0098

1.3. Description of EUT

Kind of Product SMART KEY ECU
Model Name IBU-4E01
Power Supply DC 120V

Tx: 125.00 kiz (LF Antenna)

A Laney Jen Rx: 433.92 M (RF Antenna)

Modulation Technique ASK

Number of Channels 1

Operating Conditions 30 C ~75 T

TX External Type (Coil Antenna)

Antenna Type
Rx Internal Type

1.4. Declarations by the manufacturer

- RF antenna is only Receiver antenna
- The EUT of antennas cannot operate at the same time.
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1.5. Test Equipment List
Equipment Manufacturer Model S/IN Cal. Date Cell, Cal. Due.
Interval
Spectrum Analyzer R&S FSV30 100768 Mar. 30, 2016 | Annual |Mar. 30, 2017
Test Receiver R&S ESU26 100109 Mar. 07, 2016 | Annual |Mar. 07, 2017
Signal Generator R&S SMBV100A 255834 Jun. 20, 2016 | Annual |Jun. 20, 2017
DC Power Supply Agilent U8002A MY50060028 | Mar. 21, 2016 | Annual |Mar. 21, 2017
Schwarzbeck o
Loop Antenna Mess-Elektronik FMZB 1519 1519-039 Aug.19, 2015 | Biennial | Aug.19, 2017
CONTROLLER
- N/A N.C.R. N/A N.C.R.
Turn Table INN-CO GmbH CO3000
Anechoic Chamber | SY C i LxW>xH N/A N.C.R N/A N.C.R
necnoic amper orporatlon (9.6 mx6.4mx 6.6 m) .C.R. .C.R.
1.6. Sample calculation
Where relevant, the following sample calculation is provided:
Field strength level (dBxV/m) = Measured level (dB.V) + Antenna factor (dB) + Cable loss (dB)
1.7. Summary of Test Results
The EUT has been tested according to the following specifications:
APPLIED STANDARD: FCC Part 15 Subpart C §15.209
Section in
FCC 15 Subpart C Test Item Result
Radiated emission,
15.209 Spurious Emission and Complied
Field Strength of Fundamental
2.1049 20 dB Bandwidth Complied
1.8. Test Report Revision
Revision Report number Date of Issue Description
0 F690501/RF-RTL010669 2015.12.23 Initial
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2. Field Strength of Fundamental

2.1. Test Setup

The diagram below shows the test setup that is utilized to make the measurements for emission
from 9 kifz to 30 M Emissions.

EUT

Turn Table

3

Pawer Cable

0.8m

Coaxial

M—Cable

Power

2.2. Limit

2.2.1. Radiated emission limits, general requirements

3m

i

Ground Plane

EMI Receiver

According to 815.209 (a), Except as provided elsewhere in this Subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Freguency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meter)
0.009 - 0.490 2 400/F(kiiz) 300
0.490 - 1.705 24 000/F(kiz) 30
1.705 - 30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 - 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 M, 76-88 Mz, 174-216 M or 470-806 Mi.
However, operation within these frequency bands is permitted under other sections of this Part, e.g.,
Sections §15.231 and §15.241
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2.3. Test Procedures
Radiated emissions from the EUT were measured according to the dictates of ANSI C63.10-2013.

2.3.1. Test Procedures for emission from 9 ki to 30 Mk

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum value
of the field strength. Both parallel and perpendicular of the antenna are set to make the measurement.

c. For each suspected emission, the EUT was arranged to its worst case and then the table was turned from
0 degrees to 360 degrees to find the maximum reading.

d. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

Note;

Although these tests were performed other than open field test site, adequate comparison measurements
were confirmed against 30 meter open field test site. Therefore sufficient tests were made to demonstrate
that the alternative site produces results that correlate with the ones of tests made in an open field based on
KDB 937606.
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2.4. Field Strength of Fundamental Test Result

Ambient temperature : (23x1) T
Relative humidity : 47 % R.H.

The following table shows the highest levels of radiated emissions on both polarizations of horizontal and vertical.
The field strength of spurious emission was measured in one orthogonal EUT position (x-axis). Definition of EUT
for a orthogonal plane was described in the test setup photo.

-DRV Antenna
. . Correction o
Radiated Emissions Ant. Factors Total Limit
. Actual Actual Limit .
Frec(%sncy R&%i{/';g Detect | pol. ((iAB?;) c(:;g;e (BV/m) | (@BFm) | (dBVim) MZ;]%'”
at3m at 300 m at 300 m
0.125 63.70 Average H 19.44 0.06 83.20 3.20 25.67 22.47
-AST Antenna
Radiated Emissions Ant. coriag oy Total Limit
Factors
. Actual Actual Limit .
Frequency Reading Detect Ant. Cable Margin
Pol. (dBV/m) (dB&V/m) (dBV/m)
(i) (dBAV) Mode (dB/m) | (dB) at3m at300m | atzoom | @
0.125 62.80 Average H 19.44 0.06 82.30 2.30 25.67 23.37
-INT1 Antenna
Radiated Emissions Ant. Coerion Total Limit
Factors
. Actual Actual Limit .
Frequency Reading Detect Ant. Cable Margin
Pol. (dBuV/m) (dBuV/m) (dBuV/m)
() (e enle (GIEST) (dB) at3m at300m | at 300 m (G2}
0.125 60.50 Average H 19.44 0.06 80.00 0.00 25.67 25.67
-INT2 Antenna
. . Correction o
Radiated Emissions Ant. Factors Total Limit
. Actual Actual Limit .
Frec(%sncy R&%i{/';g Detect | pol. ((iAB?;) c(:;g;e (B/m) | (@BFm) | (dBV/m) MZ;]%'”
at3m at 300 m at 300 m
0.125 59.30 Average H 19.44 0.06 78.80 -1.20 25.67 26.87
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-BUM Antenna
Radiated Emissions Ant. Coerion Total Limit
Factors
. Actual Actual Limit .
Frequency Reading Detect Ant. Cable Margin
Pol. (dBuV/m) (dBuV/m) (dBuV/m)
() (e —— i) (dB) at3m at300m | at 300 m (G2}
0.125 61.00 Average H 19.44 0.06 80.50 0.50 25.67 25.17
-TRU Antenna
. . Correction o
Radiated Emissions Ant. Factors Total Limit
. Actual Actual Limit .
Frec(‘;;he)”cy R&"‘Bi{;;g Detect | pol. (dABr/‘rtﬁ) C(?jg;e (BV/m) | (@BFm) | (dBVim) MZ;]%'”
at3m at 300 m at 300 m
0.125 60.50 Average H 19.44 0.06 80.00 0.00 25.67 25.67
-SSB Antenna
Radiated Emissions Ant. coriag oy Total Limit
Factors
. Actual Actual Limit .
Frequency Reading Detect Ant. Cable Margin
Pol. (dBV/m) (dB&V/m) (dBV/m)
(i) (dBAV) Mode (dB/m) | (dB) at3m at300m | atzoom | @
0.125 68.80 Average H 19.44 0.06 88.30 8.30 25.67 17.37
Note;

1. According to 8§15.31 (f)(2) 300 m Result (dB£V/m) = 3 m Result (dBxV/m) - 40log(300/3) (dBuV/m).

2. According to §15.209 (d), the measurements were tested by using Quasi peak detector except for the
frequency bands 9 — 90 kiiz, 110 — 490 kiz and above 1 iz in these three bands on measurements
employing an average detector.

3. The limit above was calculated based on table of §15.209 (a).
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DRV Antenna
EEW Z00 Bz
@ MT 100 mo
At 20 4B FREAMP OFF
FREQUENCY 125.1923 kH=
7.34 dBuv (74.% 125.1923 kHz)
£8.50 dBuvV (69.0 125.1523 kH=z)
0.74 dBpV (63 125.1523 kH=z)
| 1 |
e —
== . . . . . . . T ]
=10 o io0 Z0 30 40 50 &0 T0 BOD
TD SCAM
ACT 20 4B AUTO PULSE
ABEw 100 MEz 1 GHz
me= [
=
- z0.
10
30 MBz 1 CEx
AST Antenna
EEBW Z00 Bz
@ MT 100 ms
ACT 20 4B FRERMP OFF
FREQUENCY 125.1603 kH=
PE+ 73.39 dBuvV (73.53 125.1e03 kH=z)
QFE 67.587 dBpv (&8 .0 125.1e032 kHz)
A% 62 .65 dBpv (62.8 125.1e032 kHz)
| |

-10 o 1o Zo 30 in 50 &0 0 BO
IC SCAN
ACT 20 4B AUTO PULSE
@B 100 MEz 1 GEz
| =o
| =0
ml
|-=0
|10
30 ME= 1 GE=
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INT1 Antenna

FREQUENCY 125.1603 kH=

PE+ 10.352 dBuv (70.7 125.1c032 kH=z)

QFE 63 5 dBuvV (&5.8 125.1603 kHz)

AN 2.87 dBpVv (60.35 125.16032 kH=z)
| 1 |
e —
— - . - . : ; L |

..
INT2 Antenna

FREQUENCY 125.1282 kH=

PE+ gl.12 dBuVvV (69.2 125.1282 kHz)

QFE o4 .44 dBpv (64.5 125.1282 kH=z)

AV 24 .77 dBpv (58.3 125.1282 kH=z)
| 1 |

-10 o 1o Zo 30 in 50 &0 70 B0 =%

IC SCAN
ACT 20 4B AUTO PULSE
@B 100 MEz 1 GEz
| =o
| =0
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BUM Antenna

FREQUENCY 125.1923 kH=

PE+ 10.82 dBuv (71.32 125.1922 kHz)

QFE cEe.le dBuvV (66.2 125.1%23 kHz)

AWV 0.45 dBpVv (61.0 125.1%232 kH=z)
| | |
]
= . . . . . . 1 ] s

..
TRU Antenna

FREQUENCY 125.1603 kH=

PE+ 70.355 dBuvV (70.6 125.1603 kH=z)

QFE 65.65 ABpvV (63.7 125.1603 kHz)

AV 45.587 dBpv (60.3 125.1603 kH=z)
| 1 |
|
[ . . N . . . m ] ..

== == el
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SSB Antenna

®

FEW
MT
EREAME OFF

Att 10 4B ADTO

200 Bz

100 ma

FREQUENCY

PE+ 69 .44 dBuv (65.
QFE 68.51 dBpV (68
an 56.1% dBpvV (&8

________

125.0000 kH=z=
e 125.0000 kHz)

KOz )

.8 125.0000 kH=z)

-15 -5 5 is -1

TD SCAN
AST 10 4B ADTD

AUTO PULSE

100 MEz

i
i
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2.5. Spurious Emission Test Result

Ambient temperature : (23x1) C
Relative humidity .47 % R.H.

The following table shows the highest levels of radiated emissions on both polarizations of horizontal
and vertical.

-DRV Antenna
. .. Correction o
Radiated Emissions Ant. Factors Total Limit
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBaV/m) (dBV/m) | (dBuN/m) | Margin
() (dBV) Mode | (@m) | (B atl‘s 0 at30m | at 30m (dB)
or 300 m or 300 m
0.035 2560 | Average | H | 19.30 | 0.03 44.93 -35.07 36.72 | 71.79
0.090 16.90 | Average | H | 19.46 | 0.04 36.40 -43.60 2853 | 72.13
0.113 3520 | Average | H | 19.47 | 0.05 54.72 -25.28 2654 | 51.82
0.129 35.40 | Average | H | 19.43 | 0.07 54.90 25.10 2539 | 50.49
2.456 9.70 F?;asl'( H | 19.33 | 054 29.57 -10.43 2954 | 39.97
0.293 2.50 F?;asl'( H | 19.86 | 0.34 22.70 -17.30 2954 | 46.84
Above Not i i i i i i i i
10.000 Detected
-AST Antenna
Radiated Emissions Ant. U Total Limit
Factors
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBV/m) (dB@&V/m) | (dBN/m) | Margin
() (dBV) Mode | (@®m) | (B at“s 0 at30m | at30m (dB)
or 300 m or 300 m

0.022 30.80 | Average | H | 19.46 | 0.02 50.28 -29.72 40.76 | 70.48
0.106 32.80 F?;asl'( H | 19.49 | 0.05 52.34 -27.66 2710 | 54.76
0.113 3470 | Average | H | 19.47 | 0.05 54.22 25.78 2654 | 52.32
0.145 2390 | Average | H | 19.39 | 0.08 43.37 -36.63 2438 | 61.01
0.533 11.80 F?;;'( H | 19.12 | 042 31.34 -8.66 33.07 | 41.73
Above Not i i i i i i i i
1.000 Detected
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-INT1 Antenna
Radiated Emissions Ant. Cgrrectlon Total Limit
actors
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBV/m) (dBxV/m) (dBuV/m) | Margin
(M) (dBwY) Mode | @m) | (@) a3 m at3om | at3om | (dB)
or300m | or 300 m
0.022 27.80 Average H 19.46 0.02 47.28 -32.72 40.76 73.48
0.045 17.40 Average H 19.30 0.03 36.73 -43.27 34.54 77.81
0.113 35.10 Average H 19.47 0.05 54.62 -25.38 26.54 51.92
0.131 17.30 Average H 19.42 0.07 36.79 -43.21 25.26 68.47
1.218 7.70 S:;;I( H 19.39 0.78 27.87 -12.13 25.89 38.02
Above Not i i i i i i i i
2.000 Detected
-INT2 Antenna
. . Correction A
Radiated Emissions Ant. Factors Total Limit
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBaV/m) (dBN/m) | (dBN/m) | Margin
(k) (dBV) Mode “| (@m) | (dB) at”3 o at 30m at 30m (dB)
or300m | or 300 m

0.022 30.50 Average H 19.46 0.02 49.98 -30.02 40.76 70.78
0.106 32.10 F?;asl'( H | 19.49 | 0.05 51.64 2836 | 27.10 | 55.46
0.113 36.10 Average H 19.47 0.05 55.62 -24.38 26.54 50.92
0.145 22.90 Average H 19.39 0.08 42.37 -37.63 24.38 62.01
1.202 7.80 g;asl'( H | 1939 | 0.78 27.97 12.03 | 26.01 | 38.04
Above Not i i i i i i i i
2.000 Detected
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-BUM Antenna
Radiated Emissions Ant. Cgrrectlon Total Limit
actors
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBV/m) (dBxV/m) (dBuV/m) | Margin
(M) (dBwY) Mode | @m) | (@) a3 m at3om | at3om | (dB)
or300m | or 300 m
0.022 29.80 Average H 19.46 0.02 49.28 -30.72 40.76 71.48
0.046 20.80 Average H 19.30 0.03 40.13 -39.87 34.35 74.22
0.069 23.80 Average H 19.38 0.03 43.21 -36.79 30.83 67.62
0.130 22.80 Average H 19.43 0.07 42.30 -37.70 25.33 63.03
0.594 9.70 g::ll( H 19.16 0.47 29.33 -10.67 32.13 42.80
Above Not i i i i i i i i
1.000 Detected
-TRU Antenna
. . Correction o
Radiated Emissions Ant. Factors Total Limit
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBaV/m) (dBN/m) | (dBN/m) | Margin
(MHz) (dB4V) Mode " | (dB/m) (dB) atu am at 30m at 30m (dB)
or300m | or 300 m

0.023 30.00 Average H 19.44 0.02 49.46 -30.54 40.37 70.91
0.046 21.20 Average H 19.30 0.03 40.53 -39.47 34.35 73.82
0.113 35.90 Average H 19.47 0.05 55.42 -24.58 26.54 51.12
0.133 24.50 Average H 19.42 0.07 43.99 -36.01 25.13 61.14
0.640 9.90 F?;asl'( H | 19.18 | 051 29.59 1041 | 31.48 | 41.89
Above Not i i i i i i i i
1.000 Detected
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-SSB Antenna
Radiated Emissions Ant. Correction Total Limit
Factors
Actual Actual Limit
Frequency Reading Detect Pol Ant. Cable (dBV/m) (dBxV/m) (dBuV/m) | Margin
(M) (dBeV) Mode | (@Bm) | (@B a3 m at30m | at30m (dB)
or 300 m or 300 m
0.117 37.20 Average | H 19.45 | 0.06 61.31 -18.69 26.02 44.71
0.120 41.80 Average | H 19.46 | 0.05 56.71 -23.29 26.24 49.53
0.130 37.20 Average | H 19.43 | 0.07 56.70 -23.30 25.33 48.63
0.138 23.60 Average | H 19.41 | 0.07 43.08 -36.92 24.81 61.73
0.375 31.00 Average | H 19.04 | 0.28 50.32 -29.68 16.12 45.80
0.626 22.82 F?;asi H | 19.18 | 050 42.50 2.50 31.67 | 29.17
2.877 14.60 F?:asl'( H | 19.31 | 0.6 34.37 5.63 2954 | 3517
Above Not i i i i i i i i
3.000 Detected
Note;

1. According to §15.31 (f)(2)

- 300 m Result(dBxV/m) = 3 m Result(dBiV/m) - 40log(300/3) (dBxV/m)
- 30 m Result(dBxV/m) = 3 m Result(dBxV/m) - 40log(30/3) (dBxV/m)
2. According to field strength table of general requirement in §15.209 (a), field strength limits below 1.705 M,

were calculated as below.

-9 kiz to 490 kiz : 20log(2 400 / F (kiiz)) at 300 m (dBxV/m)

- 490 Ki to 1705 ki : 20log(24 000 / F (k) at 30 m (dBaV/m)

3. According to §15.209 (d), the measurements were tested by using Quasi peak detector except for the
frequency bands 9 — 90 kifz, 110 — 490 kilz and above 1 (I in these three bands on measurements employing

an average detector.
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DRV Antenna

FREQUENCY 35.2115 kH=

PE+ 27.232 dBuvV (28.8 25.21135 kH=z)

QFE 25.13 dBpn (25.5 25.21135 kH=z)

AV 24 .75 dBpV (25.6 25.2115 kH=z)

1 |

| 1
= - - - - =P

..

FREQUENCY 89.8940 kH=

FE+ 12.08 dBpV (28.4 85.8540 kHz)

QFE 18.81 dBpvV (19.9 85.8540 kH=z)

LV 9.54 dBuv (1.2 892.8940 kHz)
|
— :
e =  — - - - =

== == o
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EEW Z00 Bz
@ MT 100 mo
Act 10 4B AUTO FREAMP OFF

FREQUENCY 113.4078 kHz

PE+ 8.10 dBuvV (48.92 112.4078 kH=z)

QPE dBuvV (41.4 112.4078 kH=z)

AWV dBpVv (35.2 112.4078 kH=z)

|
1 1
. __________________ | I . ] .
-20 -10 o 10 20 30 40 50 &0 TO T
TD SCAM
AT 10 4B AUTO AUTO PULSE
AR pV 100 MEx 1 GH=z
me= [
=
- z0.
10
30 MBz 1 CEx
EEBW Z00 Bz
@ MT 100 ms
AT 10 4B AUTO FRERMP OFF

FREQUENCY 129.1042 kHz

PE+ 45.12 dBpV (45.2 125.1042 kH=z)

QPE 41.62 dBpv (41.7 125.1042 kHz)

AV 26.94 dBuwv 35.4 1259.1042 kH=z)
I 1 |
1 1
—— ; : : ; ; L ; ],
=20 =10 o 10 20 30 40 50 &0 TO T

TD SCAM
ACT 10 4B AUTO ADTO PULESE
ERREV 100 ME=x 1 CEHe
e 0
-4
30 MBEz 1 GEx
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FREQUENCY 2.4564167 MHz

PE+ 14.71 dBuvV (15.6 2.43536417 MH=z)

QPE 3.57 dBpvV (9 2.4564167 MH=z)

AWV 4.12 dBpV (4.3 2.4564167 MH=z)
| 1 |
] 1
] - - - - - : ...

[

FREQUENCY 9.2926090 MH=z

PE+ 7.04 dBpV (8.5 ©.29260580 MH=)

QPE 2.253 dBpv (2.5 282¢0%0 MH=z)

AWV -2.37 dBpv (-2.1 058 MH=z=)
I | |
I 1

..
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AST Antenna

FEW 200 Bz
MT 100 ma

Att 10 4B ADTO EREAME OFF

FREQUENCY 22.4600 kH=
35.58 dBpv (37.8 22.4600 kHz)

dBuv (32.1 00 kH=z)
00 kH=z)

25.32 dBpVv (30.

.4
.4

B b
oo

Pl
-
£

[=x]

-15 -5 H 15 25 3s ds S5 as 75 ©°F
TD SCAM
ACT 10 4B ADTO AUTO PULEE
ABEw 100 MEz 1 GHz
| o
| 7o
B &
4
| =o
|20
|10
20 ME= 1 cE=

FEW 00 E=x
MT 100 ;s

ACT 10 48 AOTO FRERMF OFF

FREQUENCY 105.5693 kH=z

PE+ 40.12 dBpWV (40.3 105.5653 kHz)

QEPE 32.732 ABpvV (322.8 105.53 3 kHz)

AV 26.68 dBuv (26.7 105. 3 kHz)
— 1 I
e ———————————————————— 1
— : . : I . : .
-20 -10 o 10 20 20 40 50 &0 T _‘

TD SCRN
ACT 10 4B ADTO ADTO PULSE

i 100 MEx 1 CE=z
=
Em

s

|-10

30 MEz 1 GEz
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FEW 200 Bz
MT 100 ma
EREAME OFF

Att 10 4B ADTO

FREQUENCY 113.3543 kH=

PE+ 44.68 dBpvV (47.7 113.3543 kHz)
QPE 40.51 dBuvV (40.6 113.3543 kHz)
AV 21.28 dBpV (34.7 113.3543 kHz)

-z0 -10 o 10 20 30 40 50 &0 70 55F

TD SCRM
ATt 10 4B AUTO AUTO PULSE

ABEw 100 MEz 1 GHz
| =0
| 7o
B o
=
| =0
-z
| 10

30 ME= 1 GE=

FEW 00 Ex
MT 100 ms
FRERMP OFF

AST 10 4B ADTD

FREQUENCY 144.6603 kH=

PE+ 37.24 dBuv (37.3 144.6603 kH=z)

QFE 26 .82 dBpv (29.9 144 .66032 kHz)

AWV 22.20 dBuv (22.9 144 . 65032 kHz)
| 1 |
1 1
e—— . ; N . I |
=20 =10 o 10 20 30 40 50 &0 TO

TD SCAM
ACT 10 4B AUTO ADTO PULESE

ERREV 100 ME=x 1l CHx
=
=200

Fa

| 10

30 MBEz 1 GEx

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807 http://www.sgsgroup.kr
RTT5041-20(2015.10.01)(3) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL010669 Page: 22 of 41
FREQUENCY 533.3333 kH=
PE+ le.14 dBuv (17.32 2332.23222 kHz)
QPE 11.80 dBuvV (11.8 kHz)
AW 6.21 dBpV (6.3 }
I | |
I 1
[ . . - BD! .
-
INT1 Antenna
FREQUENCY 22.3892 kH=
PE+ 22.732 dBpVv (35.3 22.385%2 kH=z)
QEE 28 .22 dBnpv (28.4 22.38B%2 kH=z)
AW 25.31 dBuv (27.8 22.28582 kHz)
e —— I
| — I . _!!-_
== == o
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EEW Z00 Bz
@ MT 100 mo
Act 10 4B AUTO FREAMP OFF

FREQUENCY 45.3081 kH=z

PE+ 22.4¢6 dBuv (25.92 45.32081 kH=z)

QPE 18.28 dBpvV (18.9 5.3081 kH=)

AWV 16.324 dBpVv (17.4 5.3081 kH=z)

1 |
[ | 1
| I . . . ]
-15 -5 5 1s 25 as 45 55 a5 5 °
TD SCAM
AT 10 4B AUTO AUTO PULSE
AR pV 100 MEx 1 GH=z
me= [
=
- z0.
10
30 MBz 1 CEx
EEBW Z00 Bz
@ MT 100 ms
AT 10 4B AUTO FRERMP OFF

FREQUENCY 113.4136 kHz

PE+ 483.351 dBpV (48.5 112.4126 kH=)

QPE 41.132 dBpv (41.2Z2 112.4136 kHz)

AV 35.08e dBuwv 35.1 112.4126 kH=z)
I | |
1 1
[ : : ; ; (- ; ],
=20 =10 o 10 20 30 40 50 &0 TO T

TD SCAM
ACT 10 4B AUTO ADTO PULESE
ERREV 100 ME=x 1 CEHe
e 0
|4
30 MBEz 1 GEx
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& = e

Att 10 4B ADTO

EREAME OFF

AST 10 4B ADTD

FRERMP OFF

FREQUENCY 131.3738 kH=

PE+ 2e.08 dBuv (3&.4 121.27328 kHz)

QFE 22.43 dBuv (22.7 131.3 8 kH=z)

AWV 16.75 dBpVv (17.3 1321.237328 kH=z)
.| | |
| |
_______ = I : : ]
—-20 -10 o 10 20 30 40 50 &0 T

TD SCAM
ATt 10 48 AUTO AUTO PULSE
AR\ 100 MEz 1l GHz
me= [
=
- 20.
-10.
30 MH= 1 CEx
FEW 5 KEx
@ MT 100 ms

FREQUENCY 1.2179487 MH=
12.00 dBupv (13.6 1.217949 MHz)
7.70 dBpv (7.7 1.2179487 MHz)
1.92 dBpvV (2.3 1.2179487 MHz)
| |
]

ACT 10 4B ADTO

AUTO PULSE

AR

100 MEs
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INT2 Antenna
FREQUENCY 22.2308 kH=
2e.67 dBuv (327.8 22.2308 kH=z)
20.786 dBuv (31.1 22.2308 kH=z)
25 .75 dBpVv (30.35 22.2308 kH=z)
| |
.| |
| I . r _s!._
..
FREQUENCY 105.5822 kH=
FE+ 8.57 dBpV (35.5 105.5822 kHz)
QFE 22.04 dBpv (322.1 105.5822 kH=z)
LV 0.88 dBuv (2&.2 105.5822 kH=z)

B

10

20 an i

T
=0

T
&0

TD SCAN
ACT 10 4B ADTO AUTO PULSE

100 MEz
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EEW Z00 Bz
@ MT 100 mo
Act 10 4B AUTO FREAMP OFF

FREQUENCY 113.4231 kH=

PE+ 49.59 dBuv (49.7 112.4221 kH=z)

QPE 42 .23 dBpvV (42.3 113.4231 kH=z)

AW 36.01 dBpV (36.1 113.4231 kH=z)
| 1 |
1 1
[ . . . . T : ]
-20 -10 o 10 20 30 40 50 &0 TO T

TD SCAM
AT 10 4B AUTO AUTO PULSE
AR pV 100 MEz 1 GH=z
me= [
|4
- z0.
10
30 MBz 1 CEx
EEBW Z00 Bz
@ MT 100 ms
AT 10 4B AUTO FRERMP OFF

FREQUENCY 144.6748 kH=

PE+ 326.26 dBpV (36.3 144 .6748 kH=z)

QPE Z28.853 dBpv (28.9 144 .6748 kH=z)

oLV 14 .72 dBpv (22.9 144 .5748 kHz)

|
1 1
e I ————— ———! ; . ],
=20 =10 o 10 20 30 40 50 &0 TO T
TD SCAM
ACT 10 4B AUTO ADTO PULESE
ERREV 100 ME=x 1l CHx
me= [
B
-4
30 MBEz 1 GEx
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EEW 5 KEz
@ MT 100 ma
Art 10 4B ADTO FRERMP OFF

FREQUENCY 1.2020833 MH=

PE+ 1l1.62 dBuv (132.8 1.202083 MH=)

QPE 7.57 dBpvV (7.8 1.2020833 MH=)

AV 2.17 dBpVv (2.3 1.20208332 MH=z)
| 1 |
T 1
] . ; ; ; ; . . |,
o i Z0 20 40 =0 &0 TO BD T

TD SCAM
ATt 10 4B AUTO AUTO PULSE
ABEw 100 MEz 1 GHz
me= [
=
- z0.
10
30 MH:- 1 CEx
BUM Antenna
EBW 200 Bz
® MT 100 ma
ALt 10 48 ADTO FRERMF OFF

FREQUENCY 22.3317 kH=

PE+ 33.94 dBpVv (37.3 22.33217 kH=)

QEE 30.38¢ dBpv (30.9 kH=z)

AV 27.18 dBuv (29.8 kH=)

1 |
1 | ]
e R R e L ; ],
-15 -5 5 1s 25 35 45 =5 &5 75
D SCAN
Arc 10 4B ADTO ADTO PULSE
ARV 100 ME=x 1 CEHe
me
e
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FREQUENCY 46.0595 kHz
PE+ 26.1% dBuvV (28.4 45.0595 kH=z)
QPE 20.73 dBuv (21.4 5.0595
AV 20.80 dBpVv (20.8
I |
1 1
= - - - § =P
[
FREQUENCY 68.6821 kHz
PE+ 24.9232 dBpVv (25.3 68.6821 kH=)
QPE 23.30 dBpv (23.4 68 .6821 kH=z)
v 23.45 dBuv (22.8 c8.6821 kH=z)
1 |
[ 1
———— ————— - - - - =P
e 0
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FREQUENCY 130.4626 kH=

PR+ 41.51 dBuv (41.7 130.4626 kHz)

GPE 28.85 dBuv (29.0 130.4626 kHz)

v 20.81 dBuV (22.8 130.4626 kHz)
I | |
] 1
—— — T : : - o &=

»
FREQUENCY 593.8301 kH=z=
14.96 dBupvV (16.3  593.8301 kHz)
S.61 dBnpv (5.7 30 kH=z)
2.96 dBpv (4.1 kHz)
1 |
]
I'.::
e
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TRU Antenna
@ EEW 200 Hz
MT 100 ms
Arr 10 4B AUTO ERERME OFF
FREQUENCY 22.8157 kH=
PE+ 33.90 dBpVv (328.1 22.81327 kHz)
QFPE 29.91 dBpv (30.9 22.8137 kH=)
AV 25.71 dBpVv (30.0 22.8137 kH=z)

TD SCRM
ATt 10 4B AUTO AUTO PULSE
ABEw 100 MEz 1 GHz
| =0
| 7o
B o
=
| =0
-z
| 10
30 ME= 1 GE=

FEW 00 E=x
MT 100 ;s

ACT 10 4B AUTO FRERMP OFF
FREQUENCY 45.8624 kH=
PE+ 28.13 dBpVv (25.4 45.8624 kH=z)
QFE 22.11 dBpvV (22.53 45.8624 kH=z)
oV 20.77 dBuv (21.2 5.8624 kH=z)
] | |
. - 1
e —————— - | ; ; ; ; 1
-15 -5 5 15 25 as 45 111 (11 5 ::‘
TD SCAM
ACT 10 4B AUTO ADTO PULESE
aBuv 100 MHE=z 1 CHx
=
e
|4
- 10.
30 MBEz 1 GEx
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FEW 200 Bz
MT 100 ma

FREQUENCY 113.3924 kH=
PE+ 49 .37 dBuv (45.5
QFE 42 .01 dBpvV (42.1
AV 35.86 dBpvV (35.9

-z0 -10 o 10 20 30 40 =0 &0 70 5%

TD SCRM
ATt 10 4B AUTO AUTO PULSE
ABEw 100 MEz 1 GHz
| =0
| 7o
B o
=
| =0
-z
| 10
30 ME= 1 GE=

FEW 00 Ex
MT 100 ms

FREQUENCY 132.9470 kH=z
PE+ 31.83 dBpvV (36.7 132.9470 kH=)
QFE 26 .81 dBpv (29. 1 -5470 kH=)

122.9470 kH=z)

oo

11.322 dBuv (24.

-z0 -10 o To Zn E™ o =0 &0 70 52
ID SCcaN
ACT 1D 4B ADTO ADTO PILSE
2wy Too ME= T cE=
| o
| co
e 0
|4
| =0
| 2o
30 MEz 1 GEz
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FREQUENCY 640.3045 kH=
PE+ 12.88 dBuvV (l&.4 c40.3045 kHz)

QPE S.B80 dBpvV (9.9 640.3045 kHz)

AW 4. 16 dBpV (4.5 640.3045 kH=z)
| 1 |
I 1

"
SSB Antenna

FREQUENCY 116.7814 kH=

PE+ 26.62 dBpVv (32.3 116.7814 kH=z)

QEE 34 .08 dBpv (38.0 116.7814 kHz)

AWV 7.68 dBpv (27.2 11e.7814 kH=z)
] T ! :
P . | - T _D!._:,

B |50
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FREQUENCY 120.4359 kH=z
PE+ 53.132 dBuv (57.92 120.433% kH=z)
QPE 38.71 dBpvV (45.4 120.4353% kH=z)
AWV 38.32 dBpVv (41.8 120.435% kH=z)
1 |
1 1
. ___________ | . . I N _D!__
[
FREQUENCY 129.5332 kHz
PE+ 40.74 dBpV (52.8 125.3533322 kH=)
QFK 33.27 dBpvV (38.1 ]
R 22.03 dBpv (27.2
I 1 |
1 T 1
e —— ; N . . T, ; _D! .
e 0
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FEW 200 Bz
MT 100 ma

Arr 10 4B AUTO ERERME OFF
FREQUENCY 137.5853 kH=
PE+ 34.41 dBpVv (41.4 137.38532 kH=z)
QFPE 26.24 dBpv (2 S 137.5853
AV l16.72 dBpV (23.6 137
1 |
————— = 1
[ . . B | . . : .
-z0 -10 o 10 z0 an 40 50 &0 o S5F
TD SCRM
ATt 10 4B AUTO AUTO PULSE
ABEw 100 MEz 1 GHz
me= [
|a
- 20
|10
30 ME= 1 GE=

FEW 5 kE=x
MT 100 ms

ATt 10 4B AUTO FRERMP OFF
FREQUENCY 375.0000 kH=
PE+ 33.45 dBpv (33.8 375.0000 kHz)
QPE 31.08 dBpv (31.7 375.0000 kHz)
AV 23.4% dBpv (31.0 275.0000 kHz)

o 10 =0 30 a0 =0 L 7o o 5%
ID SCcaN
ACT 1D 4B ADTO ADTO PILSE
2wy Too ME= T cE=
| o
| co
e 0
|4
| =0
| 2o
30 MEz 1 GEz
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& = e

Att 10 4B ADTO

EREAME OFF

FREQUENCY 626.0408 kH=

PE+ 25.98 dBuv (2.0 2c26.0408 kH=z)

QFE 22 .82 dBuv (22.8 226.0408 kHz)

AW 21.51 dBpVv (21.7 ©26.0408 kH=z)
| | |
| |
[ — T : : : : : ],
o i 20 30 40 50 &0 TO BED T

TD SCAM
ATt 10 48 AUTO AUTO PULSE
AR\ 100 MEz 1l GHz
me= [
=
- 20.
-10.
30 MH= 1 CEx
FEW 5 KEx
@ MT 100 ms
ATt 10 48 AUTO EFRERMEP OFF
FREQUENCY 2.8770000 MH=
PE+ 17.23 dBpV (18.0 2.877000 MH=z)
.31 dBpv (14.6 2.877000 MH=)
8.18 dBpv (12.9 2.877000 MH=)
| |
|
15 2% 35 45 55 (1.1 15
TD SCAM
Attt 10 4B ADOTO ADOTO PULSE

AR

100 MEs

30 MEz
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3. 20 dB Bandwidth

3.1. Test Setup

EUT Spectrum

Analyzer

3.2. Limit
None; for reporting purposed only

3.3. Test Procedure

20 dB Bandwidth

a. Span = approximately 2 to 3 times the 20 dB bandwidth, RBW = greater than 1 % of the 20 dB

bandwidth, VBW = RBW, Sweep = auto, Detector = peak, Trace = max hold.

b. The marker-to-peak function to set the mark to the peak of the emission. Use the marker-delta
function to measure 20 dB down one side of the emission. Reset the function, and move the marker to
the other side of the emission, until it is (as close as possible to) even with the reference marker level.
The marker-delta reading at this point is 20 dB bandwidth of the emission.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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3.4. Test Result

Ambient temperature : (23x1) T
Relative humidity D47 % R.H.
Test Antenna Bandzvf/)iddt]?r)] (k) Limit

DRV 9.021
AST 9.081
INT1 9.141
INT2 9.231 Reporting proposed only
BUM 9.291
TRU 9.201
SSB 17.682
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DRV Antenna
Spectrum :%‘I
Ref Level 97.00 depy @ RBW 500 Hz
Att 10dE  SWT 20ms @ VBW 500 Hz Mode Sweep
DC
@ 1Pk Max
Mi[1] 90.78 dBpVY|
90 dBy 8 Pt 125.1200 kHz
\ mM2[1] 70.80 dBpY
80 dBy 120.3850 kHz
ToEpy=—=01 70.780 dep s}
60 dBy /
50 dBy
&aﬁu/ =
30 dBy
20 dBy
10 dBy
0 dey
CF 125.0 kHz 1001 pts Span 30.0 kHz
Marker
Type | Ref | Trc X-value | Y-value | Function Function Result |
M1 1 125.12 kHz 90.78 dBpY
M2 1 120,385 kHz 70.80 dBpy
D3 M2 1 9.021 kHz 0.10 de
—
]'[ ] Measuring...  {EERRRNED g P
AST Antenna
Spectrum a9 (x) (x)

Ref Level 97.00 depy
Att 10 de
DC

SWT 20 ms & YBW 500 Hz

& RBW 500 Hz
Mode Sweep

@ 1Pk Max

90 dBy

AW patil

a0 dep

M1[1]

TEBpV—I01 71,270 dey

60 dBp

2 i

0.01 dg|
9.0810 kHz
91.27 dBpY

125.1200 kHz

e

‘\

50 dBy
\4;_15

30 dBy

20 dBy

10 dBp

0 dep!

GF 125.0 kHz

1001 pts

Span 30.0 kHz

Marker

X-value | Y-value |__Function

Function Result |

Type | Ref | Trc |
M1 1

M2 1

D3| M2 1

125.12 kHz
120,355 kHz
9081 kHz

91,27 depy
71,43 dBpv
0.01 de

Jl

] Measuring...

| FEEEEEE N°] p
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INT1 Antenna

INT2 Antenna

Spectrum

Ref Level 97.00 depy
Att 10 de
DC

& RBW 500 Hz
SWT 20 ms & VBW 500 Hz

Mode Sweep

o
W

@ 1Pk Max

D3[1]

K 11

90 dBpy

mMi[1]

0 dBy

01 72.380 dBy

ﬁf\mi

0.05 dB)
9.1410 kHz
92.38 dBpY

125.1200 kHz

70 dBp

A0 By

™

a0 dey
4By

30 dBy

20 dBy

10 dBy

0 dey

CF 125.0 kHz

1001 pts

Span 30.0 kHz

Marker
Type | Ref | Trc

X-value |

Y-value

| Function

Function Result |

M1 1
M 1
D2 M2 1

125.12 kHz
120,295 kHz
3,141 kHz

52,38 depv
72,23 depv
0.05 de

Jl

] Measuring...

I-Illlllll [ra y

Spectrum

Ref Level 97.00 depy
Att 10 dB
DC

& RBW 500 Hz
SWT 20 ms & YBW 500 Hz

Mode Sweep

@ 1Pk Max

90 dBy

D3[1]

a0 dep

\ M1[1]

60 dBp

ooepy=—=01 70820 dey

Mvg/

2

0.06 d|
0.2310 kHz
90.82 dBpY

125.1200 kHz

N

=

el

50 dBy
4@—5

30 dBy

20 dBy

10 dBp

0 dep!

GF 125.0 kHz

1001 pts

Span 30.0 kHz

Marker

X-value |

Y-value

|__Function

Function Result |

Type | Ref | Trc |
M1 1

M2 1
D3| M2 1

125.12 kHz
120.205 kHz
9,231 kHz

90,82 depy
70,71 dBpy
0.06 de

Jl

] Measuring...

| FEEEEEE N°] p
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BUM Antenna

TRU Antenna

Spectrum

Ref Level 97.00 depy
Att 10 de
DC

& RBW 500 Hz

SWT 20 ms & VBW 500 Hz

Mode Sweep

o
W

@ 1Pk Max

K ]l 03[1]

90 dBpy

mMi[1]

0 dBy

TEEgv=={01 71.350 deu

M'gf\_,—

\/"x/‘\Q.3

0.25 dB)
9.2910 kHz
91.35 dBpY

125.1200 kHz

A0 By

50 dBy
\4}“/“/

30 dBy

20 dBy

10 dBy

0 dey

CF 125.0 kHz

1001 pts

Span 30.0 kHz

Marker
Type | Ref | Trc

X-value |

Y-value |

Function

Function Result

M1 1
M 1
D2 M2 1

125.12 kHz
120,594 kHz
3,291 kHz

51,35 depv
71.17 depy

0.25 di

Jl

] Measuring...

X

Spectrum

Ref Level 97.00 depy
Att 10 dB
DC

& RBW 500 Hz

SWT 20 ms & YBW 500 Hz

Mode Sweep

@ 1Pk Max

90 dBy

D3[1]

a0 dep

M1[1]

OdEpw=——01 70.570 dep

60 dBp

M'%f\r

a

-0.17 de|
9.2010 kHz
90.57 dBpY

125.1200 kHz

N

50 dBy
iuéu/

~

30 dBy

20 dBy

10 dBp

0 dep!

GF 125.0 kHz

1001 pts

Span 30.0 kHz

Marker

X-value |

Y-value |

Function

Function Result

Type | Ref | Trc |
M1 1

M2 1

D3| M2 1

125.12 kHz
120.684 kHz
9,201 kHz

90,57 depy
70,67 dBpy

-0,17 dB

Jl

] Measuring...
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SSB Antenna

Spectrum (x] (x) (x)

Ref Level 97.00 depy @ RBW 500 Hz
Att 10dE  SWT 20ms @ VBW 500 Hz Mode Sweep
DC

@ 1Pk Max

! D3[1] 0.05 dB)]
90 dBy Fil 17.6820 kHz
/ M1[1] 91.22 dBpv,

80 dBy \ 125.0000 kHz
03
TEEgv=—i01 71220!?;\:\% — e 3
60 dBy \“'L\

 s6-dep ] “ \\

40 dBy

30 dBy

20 dBy

10 dBy

0 dey
CF 125.0 kHz 1001 pts Span 30.0 kHz
Marker
Type | Ref | Trc X-value | Y-value | Function Function Result |
M1 1 125.0 kHz 91.22 dBpY
M2 1 116,009 kHz 71.53 dBpv
D3 M2 1 17 682 kHz 0.05 de

]'[ ] Measuring... '-Illlllll (v %

- End of the Test Report -
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